Alendronate-decorated biodegradable polymeric micelles for potential bone-targeted delivery of vancomycin.
Osteomyelitis is a bone infection disease which is caused by bacteria or other germs, and could cause serious impact on the health and working capacity of the patients. Alendronate (ALN) can chelate strongly with the calcium ion of hydroxyapatite (HA) which is commonly used to treat osteoporosis. Nanomedicine has attracted a lot of attention in that the nano-sized carrier can deliver drug molecules to specific site of interest with the aid of targeting moiety and achieve sustained release, resulting in improved therapeutic effect and reduced side effect. In this study, micelles self-assembled from poly(lactic acid-co-glycolic acid)-block-poly(ethylene glycol)-alendronate (PLGA-PEG-ALN) copolymer were prepared for bone-targeted delivery of vancomycin (Van). The chemical structure of PLGA-PEG-ALN was confirmed by proton nuclear magnetic resonance ((1)H-NMR) spectroscopy. The formation of the nanoparticles was characterized by dynamic light scattering, transmission electronic microscopy as well as the critical micelle concentration measurement. Release profiles from the micelles revealed that the conjugation of ALN to the surface of micelle did not pose adverse effect on the drug-loading capacity and release behaviors. The cytotoxicity of Van-loaded PLGA-PEG-ALN micelles as well as the blank micelles was evaluated via 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay toward rat bone marrow stromal cells (rBMSCs) and human embryonic hepatocytes (L02 cells), and results showed that this Van-loaded micelle possesses appropriate cytotoxicity and is safe in the potential treatment of osteomyelitis. The in vitro affinity of PLGA-PEG-ALN micelles to the HA was also confirmed in vitro. The antibacterial effect of Van-loaded PLGA-PEG-ALN micelles was tested against Staphylococcus aureus (SA) which is the main pathogenic bacteria in osteomyelitis, and the results showed that the Van-loaded micelles can effectively inhibit the growth of SA. These results demonstrated that the PLGA-PEG-ALN micelles may be potentially used for the bone targeted delivery of Van.